Proteus mirabilis phage 5006M was investigated as a prophage by DNA hybridization. A physical map of the prophage was established and the site of integration was localized on the phage genome. Older reports that the phage is cryptic in P. mirabilis could not be verified.
Phage 5006M was discovered by Krizsanovich in 1973 as a result of spontaneous induction of the cryptic prophage of Proteus mirabilis PM5006. The cryptic lysogen was found to be susceptible to reinfection and the ensuing double lysogen behaved like a true lysogen in terms of inducibility and immunity against reinfection (Krizsanovich, 1973) . Since its discovery, the phage has been the subject of several studies. The double-stranded linear DNA genome is 36.4 kb in size and shows circular permutation and a terminal redundancy (Pretorius & Coetzee, 1979; Hascoet et al., 1982) . This suggested a headful packaging mechanism allowing the construction in vivo of high frequency transducing variants (Coetzee, 1974 (Coetzee, , 1975 and an ampicillin resistance-converting phage (Coetzee, 1977) . The work reported here was aimed at elucidating the structure and properties of the cryptic prophage as well as the presumed double tysogen.
P. mirabilis PM5006 was used as the host strain for phage cultivation (Krizsanovich, 1973; Coetzee, 1974) . Purification of the phage and DNA were as described before (Pretorius & Coetzee, 1979 , 1980 . Phage and bacterial DNAs were digested with the appropriate restriction enzymes (Boehringer-Mannheim) and separated by electrophoresis in 0.8 % agarose gels in Trisacetate buffer (Maniatis et al., 1982) . After transfer to nitrocellulose, DNAs were hybridized with nick-translated phage 5006M DNA and were exposed to X-ray film until bands were visible. In some cases DNA was recovered from agarose gels by the method described by Dretzen et al. (1981) , nick-translated with p2p]dATP and used as the probe in Southern analyses. Fig. 1 depicts the regions homologous to phage 5006M DNA present in the host (lanes 3, 6 and 9) and the lysogen (lanes 2, 5 and 8). It is clear that the host organism does not harbour a complete cryptic lysogen, since there is only one band visible in all three enzyme digests. Furthermore, it can be concluded from the faintness of the bands that the degree of homology between the phage DNA and the bacterial genome is low. The lysogen, however, shows some of the phage bands (Fig. 1, lane 2) . Comparison of the band pattern with that of the vegetative phage (lane 1) shows that all the bands due to the permuted nature of the genome are absent (Hascoet et al., 1982) . This suggests a unique integration site on the phage DNA, leading to a non-permuted, linear prophage structure, like that of lambda and P22 (Susskind & Botstein, 1978; Gottesman & Weisberg, 1971 ).
In the HindlII pattern (Fig. 1, lanes I to 3) another band, HindlII G, present in the vegetative genome, is absent in the prophage. This fragment probably contains the phage integration site. Theoretically, one would expect two new bands if the integration site were located within a restriction fragment. In this case, however, only one new band (HI) of 1.4 kb appears in the lysogen. In the case of the other two enzymes, the same differences between the vegetative phage 4 and 7) , lysogen DNA (lanes 2, 5 and 8) and host DNA (lanes 3, 6 and 9) were digested with HindlIl (lanes 1 to 3) , EcoRI (lanes 4 to 6) and BstEII (lanes 7 to 9). The fragments were separated by electrophoresis in an agarose gel, transferred to nitrocellulose and hybridized with radioactively labelled DNA from phage 5006M. Fragment sizes are given in kb. Fig. 2 
. . . Fig. 3 . Proposed restriction map of the phage 5006M prophage. The map for HindIII (b) was constructed by opening the vegetative map (a) in the centre of HindlII G and reorientating it. Then the EcoRI and BstEII maps were aligned to HindlII and opened correspondingly. The scale denotes percentage of the genome. and prophage genomes can be seen. Although the BstEII pattern is not very clear, three new bands can be seen in the EcoRI lanes. In the latter case, the loss of one band (EcoRI D), is compensated by two new ones, EcoRI E1 and EcoRI E2. EcoRI E3 seems to be the equivalent of the faint host band comigrating with HindlII C, since it is present in both the lysogen and host.
Since there is only one new band in the HindlII pattern of the prophage, several experiments were undertaken to determine its origin and the whereabouts of the other phage/bacterial hybrid fragment. DNA in the region of H1 was recovered from a gel, radiolabelled and hybridized to HindlII-digested lysogenic DNA. As is shown in Fig. 2, H1 is derived from HindlII G. Furthermore, since there is no hybridization to any other band, comigration of the other hybrid fragment with one of the prophage bands can be discounted. One possible explanation may be that H1 (1.4 kb) is in fact a doublet containing both fragments of HindlII G (2.7 kb) with very little bacterial DNA attached to them. Cloning and further characterization of H 1 are currently in progress.
If the phage integration site att is located somewhere in the HindlII G fragment (Fig. 3 a) , it is proposed that the prophage structure in the genome is as shown in Fig. 3 (b) . The validity of this proposition is backed by the fact that EcoRI D and BstEII E are also absent from the lysogen. It is very common for bacteriophages to have prophage structures which are permutations of their vegetative genomes (Gottesman & Weisberg, 1971) .
The phenomena of cryptic lysogeny, uninducibility and spontaneous liberation described by Krizsanovich (1973) prompted us to investigate the P. mirabilis PM5006 system for a possible novel mechanism of lysogenization. The results shown in Fig. 1 clearly disprove the existence of a cryptic lysogen in the host and also shows that the presumptive double lysogen is in fact an ordinary, simple lysogen. The most plausible explanation for the contradictory results is that in
